Cost effectiveness studies of family planning (FP) services are very valuable in providing evidence-based data for decision makers in Egypt. Cost data came from record reviews for all 15 mobile clinics and a matched set of 15 static clinics and interviews with staff members of the selected clinics at Assiut Governorate. Effectiveness measures included couple years of protection (CYPs) and FP visits. Incremental cost-effectiveness ratios (ICER) and sensitivity analyses were calculated. Mobile clinics cost more per facility, produced more CYPs but had fewer FP visits. Sensitivity analysis was done using: total costs, CYP and FP visits of mobile and static clinics and showed that variations in CYP of mobile and static clinics altered the ICER for CYP from $2 -$6. Mobile clinics with their high emphasis on IUDs offer a reasonable cost effectiveness of $4.46 per additional CYP compared to static clinics. The ability of mobile clinics to reach more vulnerable women and to offer more long acting methods might affect a policy decision between these options. Static clinics should consider whether emphasizing IUDs may make their services more cost-effective. 
Introduction
Outreach clinical services, like mobile clinics, can reduce health disparities by providing services to clients living in remote rural areas, without nearby facilities [1] [2] [3] . In Egypt, -Mobile Clinics‖ project was started in 1997 to provide many services including no-fee family planning/reproductive health services for areas lying 3 kilometers from the nearest health unit. However, the resources are growing more slowly than demand for family planning services and goods 4 . A recent study in Assiut Governorate revealed surprisingly low use of mobile clinic services among women who were living at the remote rural areas (satellites); 5.5% of contraceptive users at the time of the survey got their services from the mobile clinic 5 . The results of that study confirmed other evidence from the Egyptian Demographic and Health Surveys (EDHSs) 2005, 2008 and 2014 showing that mobile clinics were a less common source of contraceptive methods than static clinics [6] [7] [8] .
The objectives of this study were to compare cost effectiveness of family planning services offered by the mobile clinics versus the static clinics and to measure the incremental cost effectiveness ratio (ICER) for couple years of protection (CYP). The results of this study may guide policy makers interested in the efficiency of family planning outreach activities and help Family Planning (FP) directors in decision making concerning the operational policy of mobile clinics in Assiut Governorate.
Methods
Assiut Governorate lies 375 km south of Cairo. In Assiut governorate, there are 15 mobile clinics which started working since 1997 to offer family planning/ reproductive services to women living at the remote underserved areas (satellites and some villages). The 15 mobile clinics are distributed to cover all the districts of Assiut Governorate. One clinic is assigned to each district except for the higher density population districts e.g. Assiut, Dayerout, Al-Quoseya, Manfalout where 2 clinics are assigned to serve each of these districts. Each clinic has to achieve a circuit of 22 site visits per month; each site visit lasts from 8.00 a.m. until 4.00 p.m. with an accompanying female physician, nurse and a driver 9 . The managerial system of the mobile clinic in Assiut Governorate is under the supervision of the family planning directorate who puts monthly and three-month plans for the mobile clinics timetable. The operational policy at the local level matches the operational policy of the mobile clinics at the central level 4 . Cost and effectiveness data were based on a Ministry of Health and Population (MOHP) record review and meetings with medical and paramedical team personnel who were working at the mobile and static clinics from the first of November, 2009 to the end of October, 2010. This time horizon was chosen instead of having a whole calendar year from January to December because the working hours and road map of the mobile clinics were changed at the beginning of November, 2010. All 15 working mobile clinics in Assiut Governorate were included in the study. In addition, interviews were held with all the drivers working at the mobile clinics to estimate fuels and transport costs. As the research was mainly focusing on cost-effectiveness of the service and related policy changes, thus provider perspective was the main focus.
For each district of Assiut Governorate that was served by mobile clinics, one matching static clinic was chosen at random from a list of all static family planning clinics for that district. Matching was done based on the availability of family planning services offered at the static clinic in the same district where the mobile clinic serves by the same medical and paramedical health care providers offering the same services at the mobile clinics. If the closest village did not contain a static clinic (rural health unit), the next closest health unit was then selected. Approvals were obtained from the MOHP authorities at the central office in Cairo and from the peripheral level at Assiut Governorate. Data were collected on the salaries and number of health workers of each cadre, quantities and costs of supplies and materials of FP clinics, types and number of contraceptive methods dispensed from the static clinics, types of services and number of client visits according to each service offered, and number of new and old FP clients to each static clinic.
Cost measures were collected from a provider point of view. Cost data from the different district records included salaries and incentives of the health team personnel, contraceptive methods' costs, capital costs, supplies and materials' costs, operating costs and maintenance costs for both mobile and static clinics in addition to fuel and oil costs for the mobile clinics. Costs were expressed in local currency then converted into US $ according to the exchange rate for the year 2010 as most of the collected data belong to the year 2010. A 3% discount rate was used.
Cost measures
During their daily work at the mobile and static clinics, the health team members offered many services to the clinic attendants other than family planning services, so, only a portion of their salaries were allocated to family planning services. The salary allocation was calculated based on calculating the percent of time spent by each health worker at the clinic offering family planning services. Time allocation was measured based on interviews with each health worker.
After obtaining the number of family planning commodities dispensed within each mobile and static clinic from November 2009 till October 2010, the total commodities costs were calculated using the following formula:
Total commodities cost= ∑ i Commodity i × Unit Cost i
Where: -i‖ is an index for each method type, Commodity i is the count of dispensed family planning methods of type -i" from November 2009 to October 2010. This was calculated for each type of method and for each mobile and static clinic; then the grand total costs were calculated by summing all costs of each type of clinic. The lists of the different types of family planning methods, the degree of subsidy as well as the unit cost of each contraceptive method are shown in Table (1). The operating costs included maintenance costs for all mobile and all static clinics plus fuel and transport costs for all mobile clinics only. A monthly average estimate for the maintenance cost was obtained for both the mobile and the static clinics and multiplied by 12 months. The total number of kilometers traveled by each mobile clinic was used to estimate fuel costs as follows:
The grand total fuel costs were aggregated for all mobile clinics. The average quantities for the different supplies and materials were obtained for each type of clinic; static and mobile per month then they were multiplied by 12 months to estimate the annual costs for mobile and static clinics. The capital costs of the mobile clinic were annualized from the following formula:
The replacement cost is the current cost of purchasing a similar vehicle, not the original purchase price 10 . The replacement cost of one mobile clinic was obtained from the FP Director at Assiut Governorate while the depreciation rate was based upon previous studies 4 . The depreciation rate was approximated at 1/useful life and the useful life of a mobile clinic was determined to be 20 years.
The annual capital costs of the static clinics were calculated using the following formula:
Effectiveness measures
This single study determined CYPs and visits for the various FP modalities as effectiveness measures. Total FP visits were calculated for all mobile and selected static clinics. As for CYPs, total units dispensed of different types of contraceptive methods at each clinic were calculated first then CYPs were calculated based on Egypt MOHP 
Sensitivity analysis
Sensitivity analyses were conducted regarding the value of the ICER of CYP and of FP visits for mobile clinics compared to static clinics. The parameters varied in the sensitivity analysis included: total costs of mobile clinics, total costs of static clinics and CYP or FP visits for mobile and static clinics. Because the current Cost Effectiveness Analysis (CEA) based on the assumption that mobile clinics are more cost effective than static clinic, so sensitivity analysis was done to assess for uncertainty using @Risk software, where statistical probability distributions of the input variables (costs, CYP and FP visits of mobile and static clinics) were used. Sensitivity was measured based on the amount of variance in the outputs caused by variations in inputs. The iterations were repeated 1000 times to show the range of expected results for the ICERs. Histograms and tornado diagrams were used to display the graphical output.
Results

Cost measures
Costs were calculated from the provider perspective. The total costs of the 15 mobile clinics offering family planning or reproductive health services in Assiut Governorate were nearly 1.5 times higher than the costs of a corresponding number of the static clinics; the mobile clinics cost more than two hundred thousand US Dollars ($233,855) from November 1, 2009 till the end of October, 2010 compared to nearly more than one hundred thousand US Dollars ($118,256) cost at the matching static clinics in the same districts where the mobile clinics serve during the same period (Table, 2 ). The mobile clinic teams spent almost all of their time offering family planning services (minimum of 77.2% to maximum of 99.8%) while the static clinic staff allocated between 8.5% and 34.1% of their time to family planning service delivery.
The total aggregated acquisition costs of the contraceptive commodities and other supplies and materials that were used in the family planning clinics were higher in the static clinics ($27,961 and $6,504 respectively for all static clinics aggregated) than in the mobile clinics ($17,673 and $5,224 respectively for all mobile clinics aggregated) ( Table 2 ). The capital costs of the 15 mobile clinics ($68,058) were higher than the capital costs of the 15 comparison static clinics ($33,956) ( Table 2 ). The total annual operating costs for all mobile clinics was $19,971 (fuel + oil + maintenance) ( Table 2 ) with a mean of $1,331 per each mobile clinic during the study period. On the other hand, the total annual operating costs for all static clinics = $327 (Table 2 ) with a mean of $22 per each static clinic during the study period. 
Couple years of protection
The total number of contraceptive commodity units offered to women at the mobile clinics (36,169) was less than the total number of contraceptive methods offered to women at the static clinics (44,006). On the other hand, the CYPs for contraceptive methods offered to women at the mobile clinics (38,863) were higher than the CYPs for contraceptive methods offered to women at the static clinics (12, 964) (Table, 3 ).
Family planning visits
There were 25,685 family planning visits to the 15 mobile clinics with the mean number of family planning visits /mobile clinic of 1,712.3. In comparison, the total number of family planning visits at the static clinics was 30,714 (Table, 3) with the mean number of family planning visits /static clinic of 2,048. So, the number of family planning visits is higher in the static clinics than in the mobile clinics. 
Incremental cost-effectiveness ratios
The ICER per FP visit showed that static clinics dominated mobile clinics by offering more visits for less money. However the mobile clinics offered more CYPs for more money and the ICER was $4.46 per additional CYP from mobile clinics compared to static clinics.
Sensitivity analysis
In order to assess uncertainty in ICER, sensitivity analyses were done to examine the impact of alterations in costs, CYP or FP visits on mean ICER of CYP and mean ICER of FP visits. The main drivers for ICER of CYP are the total CYP output measures of mobile and static clinics. Variations in the CYP of mobile clinics (2.5 to 6.4) and static clinics (2.6 to 6.3) altered the ICER for CYP from $2 -6 (Figures 1 & 2) . The main drivers for ICER of FP visits were total costs of mobile clinics followed by total FP visits of the mobile clinics ( Figure 2 ).
Discussion
In Egypt, family planning services are offered through the static and mobile clinics. The value of mobile clinics in providing family planning services especially to the remote rural poor women is evident in other studies [1] [2] [3] [12] [13] [14] . This paper shows that the heavy subsidies applied in the mobile clinics resulted in a larger uptake of long acting methods. Compared to the static clinics that charge fees for birth control, the government's mobile clinic program is able to offer additional family planning coverage that only costs $4.46 per CYP.
All the contraceptive methods at the mobile clinics are 100% subsidized, except for the pills. In contrast, the static clinic offers only partial subsidies. The acquisition cost of the contraceptive commodities and other supplies and materials that were used in the family planning clinics were higher in the static clinics ($34,465) than in the mobile clinics ($22,897). This cost difference is attributed to the higher quantity of supplies and materials and short-acting methods used by the static clinic. However, the unit price of the same types of supplies and materials used in both clinics was the same.
The capital costs of the 15 mobile clinics ($68,058) were higher than the capital costs of the 15 comparison static clinics ($33,956). The main reason for this discrepancy is the replacement costs of the mobile clinics where the replacement costs of one vehicle = $90,695. On the other hand, rental costs for the static clinics are modest because all the clinics lie in rural areas where usually the rent is not high. The rental costs were the same for all static clinics except for 2 clinics; Dyerout Medical Center and Al-Ghanayem Medical Center where the rental costs were higher.
Since most FP services offered by the mobile clinics are free of charge including IUD insertion, there was higher IUD utilization at the mobile clinics. Because the women are using more long acting methods at the mobile clinics, there are fewer visits despite higher costs. Prior research showed that utilization of mobile clinics is affected by some social factors rather than financial factors. In a former study that explored lower utilization of mobile clinics, it was noted that rumors and social stigma are higher at mobile clinics because unlike static facilities the mobile clinics offer only family planning services 5 . Moreover, some clients have more confidence in static clinics due to the availability of the same doctor each time they visit the static clinic, the wider spectrum of services, and the fees charged at the static clinics make some women more confident in the quality of services offered compared to the free services offered at the mobile clinics 5 . Salaries and consultation fees of health care providers offering FP services represent the main bulk of incurred costs in our study as in other CEA studies [12] [13] [14] [15] [16] . This finding was true for both mobile and static clinics. Increase in salaries could be affected by the number of patients attending the clinics 14 or the number of working days as well as the range of offered services in each clinic per day. However, in our study, there was a large difference in the total costs of the mobile versus the static clinics although the labor costs at the static clinics were similar to the mobile clinics. This could be explained by the fact that capital costs of mobile clinics are higher than those of the static clinics and the time allocation of the staff members working at these clinics in offering FP methods. Mobile clinic staffs do almost nothing else but family planning so the majority of their labor costs are attributable to family planning unlike staff at static facilities 4 . Moreover, the capital costs of the mobile clinics were high because the replacement costs of a mobile clinic vehicle is high compared to the rental space costs for a static clinic in rural Egypt. The attractive cost effectiveness of mobile clinics may have less to do with their mobility and more to do with the attractive pricing of long acting methods which allowed mobile clinics to achieve higher CYP coverage. Unfortunately, there were no static clinics that offered free long acting methods to use to test this hypothesis. Given the high capital cost of mobile clinics, an experiment to offer free IUDs in static clinics may reveal that this is an even more attractive strategy than tying free IUDs to capital and labor intensive mobile clinics. Further experimental studies are needed especially in low and middle income countries to assess the impact of mobile clinics on women and child health 17 .
Conclusion
The findings of the present study showed that mobile clinics offer more CYP than corresponding static clinics and that one extra CYP for contraception in Assiut Governorate costs $4.46 if women obtained the service from the static clinics compared to the mobile clinic. The discrepancy could be because mobile clinics emphasized more IUDs and fewer condoms compared to static clinics. Despite the sensitivity of cost-effectiveness ratio, the range across which ICER varied didn't alter any of the results. With funding cuts and economic situation, Egypt's Government will face financial challenges to maintain the family planning program's generosity. The family planning program might be able to achieve the benefits of higher CYPs without as much cost if it simply subsidizes the price of IUDs without the added expenses of mobile clinics. Operational studies to confirm these findings would be necessary.
Limitations
Given multiple sources of data collection (at the local and peripheral level), records, meetings and telephone calls, there was a scattering and multiplicity of the data. Due to different categories of the health providers and different numbers of employment years it was impossible to aggregate the salaries and incentives of the similar types of employees. The large number of mobile clinics (15) and static clinics (15) included in the study drew an extra effort on data collection, unification, comparison and analysis. Additionally, administrative costs were not included in this study for either static or mobile clinics. Also, it is noteworthy to mention that time and transportation costs of the clients were not included in the analysis.
